natural mortality from tuberculosis of these older patients (Alling, Lincoln, and Bosworth, 1954 and Caplin, Griffiths, and Silver, 1956) . In England and Wales in 1940 mortality from tuberculosis was highest amongst those aged 20-25 years, but by 1953 this had been more than halved. In contrast the mortality among those aged 45 to 59 has remained stationary and perhaps even increased, and certainly in 1953 the majority of deaths in male phthisical subjects occurred in this age group (Registrar-General's Statistical Review of England and Wales, 1940 Wales, -1953 . Similar trends are shown in most of the reports mentioned above. Again, relapse has been shown to increase with the age of patients till at the age of 60 it is more than double that at the age of 25 (Oyama, 1955) .
The factors which lie behind these trends in morbidity and mortality are obscure and little investigated. But among the most significant may well be the more cautious and timid approach which is made to the treatment of these older patients, particularly when the question of surgical intervention arises. Among recent advocates of such surgical caution, one authority may be quoted: " Except in special circumstances, it is unwise to embark upon an active therapy programme over the age of 50, particularly if major surgical procedures are likely to be required " (Pagel, Simmonds, and Macdonald, 1953) . That this opinion is widespread is shown by the proportion of patients in various age groups in the recent Society of Thoracic Surgeons Survey for the British Tuberculosis Association (1955) The mortality in those aged 55-59 years was more than twice that found in the younger group. However, very many of this group had been under observation for five years or more and their prognosis was correspondingly far worse (Mitchell, 1955) . Therefore it is very probable that age in itself was relatively unimportant.
The extent of the disease is a predominating factor as is well known (Foster-Carter, Myers, Goddard, Young, and Benjamin, 1952; Mitchell, 1955) , and the presence or absence of cavitation reflects the same tendency. But the main factor appears to us to be the degree of dyspnoea. No patient without dyspnoea died, while all three with grade 3 dyspnoea died and the intermediate groups showed the same trend. Similarly associated bronchitis was often, but not invariably, of importance, as will be shown later.
The extent of the disease affects the degree of dyspnoea of the individual, but it appears to us that it was the dyspnoea in itself that mattered when the question of survival arose in this series.
Many patients had been admitted several times to various hospitals previously, and in some the prospect of surgery had been formerly rejected by those responsible for their treatment, the major contraindication being held to be age. All these combined features suggest that the whole comprised a more severely affected and disabled group than those met in most surgical centres.
No patient was operated upon who had evidence of myocardial insufficiency. Ten had varying degrees of hypertension; a diastolic blood pressure of 120 mm. of mercury was recorded in two cases. Five had diabetes and in three peptic ulceration was present. None of these diseases appeared to affect the post-operative course except in two cases of the latter.
The type and number of operations performed are shown in Table II . (Pines, 1954). or six ribs been removed in thoracoplasty during recent years. Again, resection of lobes or segments might result in less disturbance of function than if thoracoplasty were used in indiscriminating collapse of both diseased and healthy tissue. It was used here with this in mind in patients with strictly localized disease and has achieved its purpose.
There is a tendency for the emphysematous lung, so frequent in these patients, to " creep " upwards under a thoracoplasty and to vitiate the relaxation which should be accomplished by this procedure. To combat this, a modified type of thoracoplasty (Sellors, Jackson, and Callanan, 1955) was used in certain cases, a costal roof being formed to prevent apical re-expansion. So far it has been successful.
Fatal cases are given in some detail in Table III . If operative mortality is related to those of the 121 patients who left hospital alive, then 7 % died in the first six months. Most of these deaths occurred in patients who had far advanced, long-standing disease and with invariable impairment of respiratory reserve. Six (those who died of respiratory insufficiency or cor pulmonale) were " last hope " cases, who would have died anyway and probably would not have been operated on at the present day-certainly not with modern methods both of respiratory assessment and of long-term chemotherapy.
Complications, apart from the fatal cases already discussed, were briefly as shown in Table IV . Again, the overriding importance of dyspnoea and bronchitis stands out.
FOLLOW-UP
Of the 111 patients who survived more than six months after the operation, 102 were traced, while the remaining nine eluded inquiry. The significant points which seemed to us to require elucidation were survival, whether the patient was working (including housework in women), whether he was The follow-up period was at least six months, and in some was as long as eight years. The patients have been divided into yearly groups according to the length of observation since operation. Of the total, 61 % were working at the time of inquiry, 74% were well and some would eventually be allowed to work by their chest physicians, 22% were unwell, and 4% had died. Eighty-six per cent. were sputum negative (on direct examination and culture where the latter had been done), 6% were intermittently positive, and 4% were persistently positive.
The reasons why patients were unwell are of interest. Four were unwell because of tuberculous reactivation or because of persistent post-operative complications, and three of these were sputum positive. In a further five dyspnoea with or without bronchitis was an equally predominant factor in their clinical state, and four of these were sputum positive; in four of these again dyspnoea and bronchitis were worse since operation.
Ten patients were sputum negative and the tuberculosis was satisfactorily controlled. These patients were disabled by dyspnoea often associated with bronchitis, and seven stated that the disability had increased since operation. One patient was incapacitated by a gastric ulcer and two by an anxiety neurosis. In only eight of these 22 unwell patients had operation failed to achieve its purpose, although it may have increased subsidiary dyspnoea or bronchitis in another seven. The true success of these operations would appear to be reflected in the 86% of the survivors who remain steadily negative and whose disease appears quiescent or arrested.
In a few patients, further treatment had to be given for reactivations on the same or opposite side. Only two patients died from tuberculous complications.
THE SIGNIFICANCE OF DYSPNOEA AND BRONCHITIS Our assessment of these can only be approximate, bearing in mind the retrospective nature of the survey, the large number of observers whose recordings were used, and also the sometimes inadequate notation of a few patients' hospital course. Nevertheless certain deductions still seem warranted. A majority of our cases had dyspnoea and this symptom was frequently associated with bronchitis and radiological evidence of emphysema. As might be expected a majority of the patients who had far advanced disease were found in the dyspnoeic group. None of the patients who had no dyspnoea died and only five of the 51 in the group are unwell. All deaths took their number from the dyspnoeic group, and, of the 22 unwell patients, 17 are from this group. Fewer patients are recorded with bronchitis than with dyspnoea. In the bronchitic group, mortality and ill-health were higher in proportion than in the non-bronchitic group, while the frequency of bronchitis increased with the degree of dyspnoea (Table VI) . Bronchitis was therefore a factor of significance in prognosis though not invariably so.
At first we questioned whether bronchitis had been recorded in every patient where it had occurred, having in mind especially the smaller number of patients with bronchitis than those with dyspnoea. We had thought that bronchitis would have been an even more significant factor than it has actually appeared to be. There is, however, a marked difference in disability between those with recorded bronchitis and those without, and it seems deducible that only a few of the cases of significant bronchitis have escaped recording. In those who had dyspnoea without bronchitis almost all had bilateral disease and here destruction of lung tissue was probably a major factor. We have attempted a radiological diagnosis of emphysema according to the criteria of Simon and Galbraith (1953) . There was a smaller proportion of patients with such evidence of emphysema as compared with those who had dyspnoea, and clinical correlation of the emphysematous group with dyspnoea as a whole was not close. It cannot be said that the radiological diagnosis of emphysema in our series was of value in estimating potential respiratory distress. But emphysema as demonstrated by more exact methods is of importance in such an assessment (Gaensler, Cugell, Lindgren, Verstraeten, Smith, and Strieder, 1955) .
DISCUSSION
Several series of patients with pulmonary tuberculosis who have been aged 50 and over have been reported, all treated by thoracoplasty (Shapiro and Munz, 1940; Rudolph, 1942; Zuelke, Adams, and Bloch, 1946) . The largest series have been described by Overholt (1940 ) with 43 patients, Beaconsfield et al. (1954 with 55 patients, and Kallqvist (1955) with 42 patients. In these series operative mortality ranged from 4.8 % to 7%, while sputum conversion was in the region of 80%. The importance of dyspnoea and bronchitis in affecting the well-being of these patients was ignored by all these authors except the last.
That 7% of our cases died within six months of operation is not a forbidding figure. As we have emphasized earlier, most of these deaths were among " last hope" cases and, if these are left out, results were excellent in those patients who had no dyspnoea, while in the remainder, who numbered over half of the series, disease was often far advanced and dyspnoea and bronchitis added to the risks. Good results could not be expected in this latter group, but nevertheless sputum conversion over the whole series was 86%. , and 12% (Edwards, Leggat, and Davies, 1941 (Francis, 1954) , but in general their mean mortality is little different to ours.
Similarly, in lobectomy and pneumonectomy, although the numbers are small, the trend of results is close to those reported in many such series in chiefly younger patients (Chamberlain and Klopstock, 1950; Bickford, Edwards, Esplen, Gifford, and Sellors, 1953) . Resection should be more widely employed in older patients, because in these, as we have demonstrated, it is of importance to preserve as much pulmonary function as possible. Disturbance might be less, as we have mentioned, than if thoracoplasty were employed (Gaensler et al., 1955; Taylor, Petter, and Whittenberger, 1955) , avoiding the substitution of a condition which for these patients is perhaps even more insoluble and certainly as fatal as their original disease.
We submit that surgery in patients aged 50 and over is both practicable and, in the face of the growing frequency of these patients, desirable both on humanitarian and on social grounds. SUMMARY Against the greatly increasing problem of older patients with pulmonary tuberculosis is contrasted the prevailing hesitation to submit these patients to essential surgery.
One hundred and twenty patients aged 50 and over who underwent thoracic operations have been analysed. In the first six months 7% died, while only a further 4% have died later so far. Death has been related in direct proportion to the degree of dyspnoea and, to a lesser extent, to bronchitis, as well as to other well-known factors. Sputum conversion has been 86% in the survivors, but dyspnoea and bronchitis have again been prominent as a cause of disability.
It has been shown that in such patients without dyspnoea surgery can reasonably be contemplated. Those who are short of breath must be carefully assessed by clinical and physiological means as to their suitability for operation. It is probable that the wider use of resection, rather than thoracoplasty in suitable cases, would avoid excessive disturbance of respiratory function in these patients.
